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(57) [Abstract] 

[Problems to be Solved by the Invention] 

sulfonate group of novel and organopolysiloxane which 
possesses mercapto group areoffered. 

[Means to Solve the Problems] 

As for said organopolysiloxane , formula: 

{0<sub>3/2</sub>-Si- R<sup>l</sup>-SO<sub>3</sub>- } 
<sub>x</sub>M<sup>x+</sup> (I ) 

unit , and formula of [In Formula, R<sup>K/sup>, M and x 
display those which are statedin Claim 1 ]: 

0<sub>3/2</sub>-Si- R<sup>2</sup>-SH (III ) 

It consists of unit of [In Formula, R<sup>2</sup> displays 
those which are stated in Claim 1 ]. 

[Effect(s)] 

As for said organopolysiloxane , it can use, as condensation 
catalyst , especially acetone and the condensation catalyst of 
phenol durability time is long, selectivity is high. 



Page 3 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1997110989A 



1997-4-28 



Claims 

1] 

it: CC/j-Si-R'-SOaOxM^ (I)[xE<K R' 1*^^ 
IS* 1-12 fl« Wt£&#*fclittfctt<DT;U 

aim®* 5-8 fi£*rt-*->*D7;u 




gjfcU "< CH 2>n 




(CH 2 ) m - 



[Claim(s)] 
[Claim 1] 

Formula: {0<sub>3/2</sub>-Si- 
R<sup>K/sup>-SO<sub>3</sub>- } 
<sub>x</sub>M<sup>x+</sup> (I ) [In Formula, as for 
R<sup>l</sup> carbon atom 1-12 alkylene group , carbon 
atom 5-8 of linear or branched whichit possesses 
cycloalkylene group or General Formula : which it possesses] 

[Chemical Formula 1] 
(ID 



<CH 2 )„ 



n m li. 0-6 <D$n?fcy W 

■f)a>#tt*au 

Ml*. H + t,L<ltNH 4 + 'Cfe-5)A\ x*< 1-4 

it. JS^tfxC: 
0 3 /2-Si-R : -SH (III) 

[iC+>r 2 =r' -efc-5]o*<4A^b^y> *<r>n. 



SiO«(IV) 

[<b 2] 



R"Si0 3 / 2 , R'Si03/ 2/ 
AIO3/2, R , A10 2/2 
Ti0 4 / 2 / R'Ti0 3 / 2 , 



unit of (In Formula, as for n or m, at number 0-6, thequantity 
of methylene group at same time in silicon or sulfur location 
isdisplayed. ) displaying, 

M is H<sup>+</sup> or NH<sub>4</subxsup>+</sup>, or 
is metal ion which possesses atomic valency where x is equal 
to 1 - 4 ] unit , and formula: 

0<sub>3/2</sub>-Si- R<sup>2</sup>-SH (III ) 

As for separation atomic valency of oxygen which consists of 
unit of [In Formula, being a 

R<sup>2</sup>=R<sup>K/sup>, it is ], at that occasion, it 
has connected to silicon atom , with the silicon atom of other 
group of Formula (I ) and/or (II ), and/or system: 

SiCKsub>4/2</sub> (IV ) 

[Chemical Formula 2] 



(V) 



CDSCDje(III)(DS[CSt-r^tt(± 10:1-1:10. 



(I) <D » CD 5C Si0 4/2 <D ft \Z ft f S Jt I* 
1:3-1:20. fccfctfaS SiO4fl0)*a)5t(V)<D*lC*t 
t&ttli 1:0-1:0.5 j£ff2£ftfc7JU** 



saturated to be done by metal atomic oxygen basis of 
crosslinking element of cross-linking of(In Formula, as for 
R&apos; , with methyl group or ethyl group , as for R*, the 
phenyl , or linear or branched 

C<sub>2</sub>~C<sub>12</sub>alkyl group is displayed. ), 
as for ratio at same time for basis of Formula (III ) of basis of 
Formula (I) 10: 1 - 1: 10, 

organopolysiloxane . which possesses sulfonate group and 
mercapto group which as for theratio for basis of type 
SiO<sub>4/2</sub> of basis of Formula (I ) 1: 3 -1: as for 
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i£(I)33J:tfie(III)+<D R 1 fe^tf R 2 tfmao 

r' j3«kj; r 2 4^peu>*-cfcv. M' + A< H + £ 

[(OH)3Si-R'-S03l»M x+ (VI) 



[a* . r's m fc,fctf x ttscmtHct,©**-^] 

»DRl=S|g«f*JB**r-r*ilH4 SiO«(IV)*f= 

li 



[ft 3] 



R"Si0 3 / 2 , R'Si0 3 / 2 / 
AIO3/2, R'A10 2 /2 
Ti0 4 / 2 , R'Ti0 3 /2r 



ratio for basis of Formula (V ) of basis of 20, andtype 
SiO<sub>4/2</sub> 1:0- 1:0.5 are, formed 

[Claim 2] 

organopolysiloxane . where Formula (I ) and R<sup>K/sup> 
in Formula (III ) and the R<sup>2</sup> display same ones, 
state in Claim 1 

[Claim 3] 

R<sup>l</sup> and R<sup>2</sup> being propylene group , 
organopolysiloxane . where M<sup>x+</sup> displays 
H<sup>-K/sup>, states in Claims 1 and 2 

[Claim 4] 

It stated in Claim 1 to 3 regarding to method which produces 
organopolysiloxane which formed, formula: 

[ (OH ) <sub>3</sut»Si- 
R<sup>l</sup>-SO<sub>3</subxsup>-</sup> ] 
<sub>x</sub>M<sup>x-K/sup> (VI ) 

unit SiO<sub>4/2</sub> which possesses crosslinking action 
in sulfonation organosilicon compound of [In Formula, 
R<sup>K/sup>, M and x Formula (I ) with display 
sameones] and thecase of hydrolysis (IV ) or 

[Chemical Formula 3] 



(V) 



Me(OR' ) 2 4R"o- 2 Me(OR' ) 2 -3R"o.i(VHI) 

HC+.Mk SuTuAlR\R":±Ei:Hi:*<D* 

30-100 deg C X\ &(Vl)<Dik£ty<D3. Si0 4/2 & 

1:3-1:20 Kfrfcy. Si0 4/2 *(4CD5C(V)(Dm 
&\Z*itZ>ttlt 1:0-1:0.5 {Z.m&tZ&ttAX* 

(RO) 3 Si-R 2 -SH (VII) 

a(VI)©ft**lC»f S^Utt 1:10-10:1 X\ 

*fc»^icj:*ii<a(V)a)**»«-r*9ia>fc 

20-120 deg C Kfc^T^U 



General Formula : which is formed 

Me (OR* ) <sub>2- 4</sub>R*<sub>0-2</sub> or Me 
(OR* ) <sub>2- 3</sub>R*<sub>0-l</sub> (VIII ) 

compound of {Same ones as in and Me: Si, Ti, Al R&apos; , 
R*: description above Formula are displayed} in aqueous 
alcohol media , with 30- 100 deg C, as for the mole ratio for 
compound which forms type SiO<sub>4/2</sub>unit (IV ) of 
compound of the Formula (VI ) as for ratio at same time for 
unit of Formula (V ) of SiO<sub>4/2</sub>unit 1:3-1: over 
20, 1: 0 - 1: 0.5 To mix at quantity which is adjusted, 
condensing component of blend mutually, in this blend start 
and at that time of condensation reaction or after that, 
however before hardening formula: 

(RO ) <sub>3</sub>Si- R<sup>2</sup>-SH (VII ) 

organosilicon compound which possesses mercapto group is 
agitated, with mole ratio 1:10-10:1 for compound of Formula 
(VI ), in addition when if it depends, until the gel forms 
including another compound which forms basis of Formula 
(V ), furthermore in 20- 120 deg C, This polysiloxane 
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5fc(yjU)fc86Lfcl*»ffl£-»:: 40 deg C A* 
5>aS!EiBS*T(D|Ill«)aSTf»»k$'&. 



[ft** 5] 

[ft** 6] 
[It** 7] 

^Lfc^'JvD^ii^JSJl 50-150 
deg C.*E*fcl±Stt**rt#ffl#E<D»fc 

oTttfiJt***. If** 4 IBKCD^^o 
[If** 9] 

If** 1 tmOf£&Ztltz*)lsJiStfi)isQ* 
[If** 10] 

If** 1 fBK(DiSft^tifc^-;U*V7K'JvP* 

Specification 

[JMOffttKD] 
[0001] 

[|§W<DJltS&ffi#&] 

;u*:?hS£*f **;|/*VtKU vp*^>s * 
*l&(D«Jt*a*5J:i;»3i-*#^ , JS/P*-y- 

[0002] 

[ft*<7)&ffi] 

MiLtf hV % VttffKDE-PS)lt 3226093 



solution (gel ) with in solvent and simultaneous it does not 
mixfrom 40 deg C dispersing with temperature between to 
reflux temperature , the solid which is formed it continues and 
filtration, washing and when ifit depends, manufacturing 
method . of organopolysiloxane which possesses sulfonate 
group and the mercapto group where post-treatment it does 
with heated water method , designate that it driesas feature, 
formed 

[Claim 5] 

method which uses methanol , ethanol , propanol or butanol 
as alcohol , states in Claim 4 

[Claim 6] 

method . which uses xylene , toluene or octanol as solvent , 
states in Claim 5 

[Claim 7] 

method . where in compound which forms basis of Formula 
(V ),alkoxy group has number of carbon atoms 1-4, states in 
Claim 4 

[Claim 8] 

polysiloxane blend which it disperses method . which 
temperature 50-1 50 deg C, ambient pressure or under the 
pressure which is suitable to sum total of voltage division of 
component which exists, after reacts over time of 50 hours or 
less , states in the Claim 4 

[Claim 9] 

It stated in Claim 1 condensation catalyst . which consists of 
organopolysiloxane whichformed 

[Claim 10] 

It stated in Claim 1 organopolysiloxane which formed 
bisphenol -Asynthesis catalyst . which becomes 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards those manufacturing method of 
organopolysiloxane , which possesses sulfonate group and 
mercapto group which formed and using said 
organopolysiloxane as catalyst . 

[0002] 

[Prior Art] 

sulfonation organosilicon compound in insoluble shape is 
stated in for example German Patent (DE-PS ) third 
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4223589*W«*l=*ya***lTfcy, d*U4 

iE«ic««**ifc-sQiH att^r-r***©^ 

[0003] 

CK-f % V«»(DE)» 4312038 
(FR)* 2685221 # % RJHttlf (EF)tt 0630878 
*H**»(US)* 5315042 ^(DfrWWSL 



[0004] 

ilt*fem<tbUVXti\m i i(W)% 0583712 # 
[0005] 

?h**<> *w«^icj:y»ao*iBice*L 

[0006] 

*#ffl<DRHfi. * C03/2-Si-R 1 -S0 3 -]xM x+ (I) 



[3 + , r' liftXK? 1-12 ffl**-r*«tt*fc: 
■r*i/^P7;U*U>**fcl±-«a:] 



[0007] 
[lb 4] 



226093specification , in particular isused as ion exchanger 
and solid acid catalyst . 

method for producing has been based on oxidation with 
H<sub>2</sub>0<sub>2</sub> or peracid of 
organopolysiloxane which possesses di sulfane basis, tris jpl 1 
fan basis or tetra sulfane basis. 

polysiloxane which possesses sulfonate group which 
possesses composition which isnot defined in stoichiometric 
is included in this. 

Improvement of Prior Art is achieved German Patent (DE ) by 
4 th 223589specification , this hasstated polysiloxane of 
spherical shape which it possesses -SO<sub>3</sub>H group 
where it isdefined accurately. 

[0003] 

activity and selectivity from Prior Art , as condensation 
catalyst in order to rise, as for the sulfur-containing , in 
particular sulfonic acid characteristic organic ion exchanger 
which modified is done is the public knowledge making use 
of compound which possesses mercapto group , {German 
Patent (DE ) each specification of 4 th 3 1 2038 numbers, 
French Patent (FR ) second 685221 number, European Patent 
No. 0630878 number and U.S. Patent 5315042 number}. 

[0004] 

But here, sulfur containing compound again peels off from 
surface , there is a hazard where property of catalyst 
deteriorates because of this again {European Patent No. 
0583712specification reference}. 

[0005] 

[Problems to be Solved by the Invention] 

As for problem of this invention , sulfonate group and 
mercapto group , are to offer solid catalyst which has been 
connected to surface of catalyst with the covalent bond . 

[0006] 

[Means to Solve the Problems] 

As for problem of this invention , formula: 
{0<sub>3/2</sub>-Si- R<sup>l</sup>-SO<sub>3</sub>- } 
<sub>x</sub>M<sup>x-K/sup> (I ) 

[In Formula, as for R<sup>K/sup> carbon atom 1-12 
alkylene group , carbon atom 5-8 of linear or branched 
whichit possesses cycloalkylene group or General Formula : 
which it possesses] 

[0007] 

[Chemical Formula 4] 
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■(CH 2 } 



ttlt "< CH 2>n 




(CH 2 ) ffi - 



(II) 



(CH 2 ) r 



[0008] 

-f)<7)i|Mi£gUM I4.H**L<I* NH 4 + T*fc£ 
0 3/2 -Si-R 2 -SH (III) 

i*, a(i)fccfctf/*fci*(ii)©ffia)»a)^^*JS 



Si0 4/2 (IV) 
[0009] 
[ft 5] 

HSlcJcU R"Si0 3 /2f R f Si0 3 /2, 

iOiSMU AIO3/2, R f A10 2 /2 

fccfctf/£fcli Ti0 4/2 , R f Ti0 3 /2/ 



[0008] 

You display unit of (In Formula, as for n or m, at number 0 - 
6, thequantity of methylene group at same time in silicon or 
sulfur location isdisplayed. ), M is H<sup>+</sup> or 
NH<sub>4</sub><sup>+</sup>,or is metal ion which 
possesses atomic valency where x is equal tol - 4 ] unit , and 
formula: 

CKsub>3/2</sub>-Si- R<sup>2</sup>-SH (III ) 

As for separation atomic valency of oxygen which consists of 
unit of [In Formula, being a 

R<sup>2</sup>=R<sup>K/sup>, it is ], at that occasion, it 
has connected to silicon atom , with the silicon atom of other 
group of Formula (I ) and/or (II ), and/or system: 

SiO<sub>4/2</sub> (IV ) 

[0009] 

[Chemical Formula 5] 



(V) 



[0010] 

r-i*. *fci*ii^*fctt#tttt 
C2~Ci2-7iu*;u***"r)0)SE«tta)aE«» 

(D*CDiC(III)<D*lC^-r^htli 10:1-1:10. a 
(I)(D*(7)SSi0 4/2 (DS[C«-r^)tfcl± 1:3-1:20, 

t$*xfa sio 4/2 <D&<Dj£(y)<Dmzntz>tt\t 

1:0-1:0.5 T*$>^> fiJc»**lfc*JU**— hftfc 



[0011] 

xt R 2 ^<iHii:t(D$aL^icii^pt 0 u>-efc 

So 



[0010] 

saturated to be done by metal atomic oxygen basis of 
crosslinking element of cross-linking of(In Formula, as for 
R&apos; , with methyl group or ethyl group , as for R*, the 
phenyl , or linear or branched 

C<sub>2</sub>-C<sub>12</sub>alkyl group is displayed. ), 
as for ratio at same time for basis of Formula (III ) of basis of 
Formula (I ) 10: 1 - 1: 10, as for ratio for thebasis of type 
SiO<sub>4/2</sub> of basis of Formula (I ) 1: 3 - 1: as for 
theratio for basis of Formula (V ) of basis of 20, and type 
SiCKsub>4/2</sub> 1 : 0 - 1 : 0.5 It is a organopolysiloxane 
which possesses sulfonate group and mercapto group which 
soare, formed. 

[0011] 

With desirable embodiment , R<sup>K/sup> and 
R<sup>2</sup> in Formula (I ) and (II ) display same ones, in 
particular is propylene . 
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[0012] 

m x+ i* iftfGmvfov.mzimi&tLxfcm 

[0013] 

[(OHJjSi-R'-SO^M^CVI) 



[00 14] 
[ft 6] 

florae* u 

fcfctf/*fcli 



R"Si0 3 / 2 , R'Si0 3 / 2 / 
AIO3/2, R'A10 2 /2 
Ti0 4 / 2 / R'Ti0 3 / 2 f 



[0012] 

As for M<sup>x+</sup> H<sup>+</sup> being profitable, as 
for in particular when itapplies as catalyst being profitable, at 
same time in that caseit is at least 1% of ion exchange ability 
of (I). 

[0013] 

In addition, as for object of this invention , formula: 

[ (OH ) <sub>3</sub>Si- 

R<sup> l</sup>-SO<sub>3</sub><sup>-</sup> ] 

<sub>x</sub>M<sup>x-K/sup> (VI ) 

unit (IV ) SiO<sub>4/2</sub> which possesses crosslinking 
action in sulfonation organosilicon compound of [In Formula, 
R<sup>K/sup>, M and x Formula (I ) with display 
sameones]and case of hydrolysis and 

[0014] 

[Chemical Formula 6] 



(V) 



[0015] 

Me(OR' ) 2 ^R"o-2*fcl± Me(OR') 2 . 3 R"o-i (VIII) 

[3*. Me: SKTuAKR\R M :±EtlRli:ta) 
£S*]©fca*£*tt7;U:a-;U»fc*. 
30-100 deg C V* 3t(Vl)<D it £ty0)3t Si0 4/2 * 
ft(IV)£»J*r5fcdttl=*f "T 5^it 
1:3-1:20 Si0 4/2 *(4CDjC(V)CD 

*ttlC*t-r4^;UJt 1:0-1:0.5 izVi&th&tt 

[0016] 
[0017] 

i-?D/V— JU, n-fc«fctf iUT?fc4o 



[0015] 

General Formula : which forms unit 

Me (OR* ) <sub>2- 4</sub>R*<sub>0-2</sub> or Me 
(OR* ) <sub>2- 3</sub>R*<sub>0-H/sub> (VIII ) 

compound of [Same ones as in and Me: Si, Ti, Al , R&apos; , 
R*: description above Formula are displayed] in aqueous 
alcohol media , with 30- 100 deg C, over mole ratio 1 :3 
-1 :20 for compound which forms type 
SiO<sub>4/2</sub>unit (IV ) of compound of Formula (VI ), 
at same time, it mixes to quantity which is adjusted the mole 
ratio 1:0-1:0.5 for unit of Formula (V ) of 
SiO<sub>4/2</sub>unit , it designates thatat same time 
component of blend is condensed together asfeature, It is a 
method for producing organopolysiloxane which is formed 
with this invention . 

[0016] 

alcohol which is suitable to alkoxy group of monomer starting 
material of silicon compound which hydrolysis it should do, 
to advantage is used. 

[0017] 

in particular ideally, it is a methanol , ethanol , n- and a i- 
propanol , n- and a i- butanol . 
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[0018] 
[0019] 

(RO) 3 Si-R 2 -SH (VII) 

sccvnaxb^tn^-r^^jutt i:io~io:i -e. 
*fcii*i=j:*itfa(v)«)ai*»*-r*»i<Dfc 

[0020] 

S(VII)©<b^!tSl(»7;ua*vS R I4, &m? 
[0021] 

fi«a**l*»M-120 deg C, 

40-80 deg C (DSglCfcHTgAU "tO)®. 

•So 

Mitt. ** 10 BMB*"C. fc/£L*«lcl*^U» 
[0022] 

[0023] 



When you use as shape which if it is necessary, 
prepolymerization of the public knowledge does 
tetraethoxysilane "tetraethyl silicate 40 " as it is profitable. 

Quantity of water is above quantity which is needed for 
stoichiometric in order hydrolysis to do to advantage. 

[0018] 

It loads compound which forms SiO<sub>4/2</sub>unit 
which hydrolysis it should do,to advantage mixes this with 
aqueous solution of organo silanol of Formula (VI ) next as 
alcohol solution . 

[0019] 

this conversion ambient pressure or in temperature which was 
adjusted, it doeswith pressure which is suitable to sum total of 
voltage division of the component which exists. 

In this blend , first, at that of condensation reaction time or 
after however beforehardening, formula 

(RO ) <sub>3</sub>Si- R<sup>2</sup>-SH (VII ) 

organosilicon compound which possesses mercapto group , 
with mole ratio 1:10-10:1 for compound of Formula (VI ), in 
addition when if it depends, another compound whichforms 
basis of Formula (V ) is added. 

[0020] 

As for alkoxy group R of compound of Formula (VII ), as for 
alcohol , in particular whichis used when it is a methyl or 
ethyl , it is profitable. 

[0021] 

In temperature of 40 - 80 deg C it introduces reaction 
mixture , into room temperature -120 deg C, advantage, at 
that occasion, rise of viscosity and formation of the gel of 
viscosity occur. 

Immediately after adding all reactant from, after starting the 
reaction , to the maximum 1 0 hours , however profitably it 
disperses in solvent which does not mix siloxane solution 
with siloxane solution inside time to gel-forming . 

[0022] 

Formation phase which appears simultaneously with 
movement to spherical particle which gelled substance which 
is made uniform liquid separates startssimultaneously with 
mixture with reaction mixture and this solvent of thequantity 
of rule which gelation are done. 

[0023] 

preferred solvent , it possesses for example carbon atom 6-18 
dialkyl ether , and di- or tri ether of linear or branched alcohol 
or phenol , linear or branched , symmetric or antisymmetric 
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[0024] 

6~i2fl**-r*<i«*fci*»tttt7;u3-;u. 

[0025] 

am-*-*. 

*ffl?lff*fi£roX$ (Dottle. frmz'AKKDfim 
fd4/KU7;u*U>?U=i-^#il0ija>;gj£-e 

[0026] 

*l*fc»l=W«ftjft*l*, »* 50-150 deg C 



#»XgfcJ:tffcfi«a>£Sr5ll*l»l4, aft 
0.5-48 B*|H!T?fc&. 

[0027] 



[0028] 

3>.a»l*fci4S'i>»Kic«kyff?ci:A«-e# 

-So 

[0029] 



1997-4-28 

which (for example ethyleneglycol dimethyl ether ), 
chlorination or fluorinated hydrocarbon , one or in aromatic or 
aromatic blend , for example toluene or xylene , fully which is 
substituted with alkyl above that is insoluble symmetric or 
antisymmetric ketone in water. 



As for influence of granularity , reaction mixture where 
viscosity is high, inshape Nariai furthermore increases even 
with strength where the insoluble solvent is dispersed to water 
in fully which it adds as the dispersant . 



For supporting pore formation , it can use for aqueous phase 
publicly known surfactant , for example long chain carboxylic 
acid or its salt or the polyalkylene glycol with concentration 
of generally . 

[0026] 

As for beneficial temperature , usually as for 50 - 150 deg C 
or in particular it is a reflux temperature of total mixture 
because spherical shape solid is formed from phase 
whichdisperses to in organic phase of aqueous phase which 
includes siloxane , inaddition disperses. 



Under pressurizing which is suitable to sum total of voltage 
division of component of reaction mixture in temperature 
which gelation and formation the ambient pressure or each 
one applies it is possible to do. 

[0028] 

It formed in spherical shape from liquid dispersion medium as 
for separation of solid which dampens, conventional method. 
It is possible to do with for example decantation , filtration or 
centrifugal separation . 

[0029] 



When it agitates strongly, in regular it becomes profitable 
information of microparticle . 



[0026] 



[0024] 

But, reaction mixture which gelation is done, it possesses, 
carbon atom 6-12 the alone or mixing linear or branched 
alcohol , toluene or o-, m-, p-xylene which when it adds, 
isprofitable. 

[0025] 



But, it can apply also same temperature as gelation step to 
basic . 

All time required of dispersing step and rear reaction is 
usually 0.5-48 hours. 

[0027] 



[0028] 
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@tt£ft;tcD&lc£P.K-IU7k$&(C;Hl± 
HCl£-tA»-ei*T*<Ja*)tt>-eSS 90-170 deg C 

[0030] 
[003 1] 

[0032] 

ftmits S*MIC^S~250 deg C ICfcl^T. i§ 

£fiJt 150-300 deg C iCfcl^TSHi&a-et-So 
[0033] 

S/KUvP^-y-^li.^t^ilS o.oi~3.o. Wf] 

lCli0.05~2.0mm. itSS*I>0~1000m 2 /g. Sfflfl. 
I? « >0.1~6.0ml/g , 33 <fc 1/ $ & It 
50~1000g/K *fiJlCl± 100~800g/l £Mt&<, 

IS8Rjffifciiffl?LIt2l*>0.1~1000nm WffiHlC 

fc&o 

[0034] 

«*tf»a*i * 

•So 



post-treatment it does solid after washing if furthermore in 
onetime aqueous solution (This may include HC1 ) while 
agitating in temperature 90-170 deg C, postcure doing, when 
itdepends, with nonaqueous thermal processing and is good. 

[0030] 

final product is acquired by below-mentioned step of one kind 
or more . 

[0031] 

From -liquid phase separation, 

- Washing and extracting solvent , 

- Drying, 

-classification or grinding . 
[0032] 

It is possible if drying depends, in basic in room temperature 
-250 deg C, when todo in protective gas or in vacuum . 

For hardening and being stabilized, thermal processing it is 
possible theformation solid which is dried in temperature 
150-300 deg C. 

[0033] 

According to preprocessing , polysiloxane 0.05 - 2.0 mm , 
specific surface area >0-1000m<sup>2</sup>/g, pore volume 
>0. 1 ~6.0ml/g , and has 100 - 800 g/1 particle diameter 
0.01-3.0, profitably umbrella density 50~1000g/l , profitably 
with this invention whichwas formed to spherical shape . 

As for adjustable capillary diameter there is a range of >0. 1 
-lOOOnm. 

[0034] 

You can use strong acidity organic functionality polysiloxane 
which it acquires as condensation catalyst . 

mercapto group which it connects with covalent bond , 
operates cocatalyst , this material in condensation of in 
particular phenol , in addition this occasion is ideal in in 
particular bisphenol -A synthesis. 

use period and selectivity which are improved considerably 
vis-a-vis the Prior Art are unexpected. 

Depending upon condensation of in particular , phenol and 
ketone , otherwisewith Prior Art it was necessary and 
preprocessing , for example swelling of organic ion exchange 
resin which isused and sheath of amino alkyl mercaptan 
become unnecessary. 

blooming of mercapto compound or you wash and falling 
does not occur, with this invention in case of catalyst system , 
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icir{jfflLT. ssi^bmr** «^9taaft£ 

*J&ttfflaftl±, 50-180 deg C <Df$Vfo& 0 
[0035] 



in under condition of bisphenol -A synthesis. 

mechanical stability and its catalytic activity of polysiloxane 
particle , using for condensation reaction between the ketone 
and phenol , make high blank yield , high flow rate and high 
reaction temperature possible with inorganic network 
structure . 

Case of condensation of acetone and phenol beneficial use 
temperature of the catalyst is between 50 - 1 80 deg C. 

As for other strength of this catalyst , also that high porosity 
and phenol both ketone are satisfactory moisture 
characteristic. 

[0035] 

[Working Example(s)] 



Working Example 1 



o\ ^flttt^^uhWBf-h^x^u. 

Si0 2 3.22 ^;U4/dc(CfflS)^X^y-;U 180ml t 
-mZ-Wftj&. KPG fltttttJS cfclfltSlEJMP 

55 degClCjnJi&Lfco 



c cd s at iz si m t z> t s s 

(HO) 3 Si-CH 2 CH 2 CH 2 S0 3 H(3- h ■ J t K P 

*x;u*>fc*«^-f*<b^*o> so 

deg C |C^S»Ufc 0.55 ^;utK?§SS 
655ml(360 5;U^I/)£3*<«#L£A< 
b 1 ^Ul^fZiD^fco 

-tOB, £JE3lrt<D;£JSIi 75 deg C l=±*L 
>£jJuCD&. £JE;I£^£ 60 deg c icfrau ftl 

20 »Bw©a*'e* sicBWLfc.- 

50 deg C IC^&L*: 3-^U*?K7p tf 
h U * h * V V 7 > 
[(H 3 CO) 3 Si-CH 2 CH 2 CH 2 SH]70.7g(360 ^ l J : E^) 

*<D& 10#MI=aW(D»aiC*U^ttfiE±* 
±j$Lfcy;HCrrTSSO)^rVb> 1900ml *-E 



0 " suitable, to preparatory condensation ortho tetraethyl 
silicate , SiO<sub>2</sub>3.22mole formation) it loaded in 
glass container of 3 liter which possess double outer shell , 
KPGmixer and reflux condenser in ethanol 1 80ml and 
simultaneousheated to 55 deg C. 

When it arrives in this temperature , while agitating 0.55 mole aqueous 
solution 655ml (360 millimole ) which the preheating are done strongly 
to 80 deg C of sulfonation organosilicon compound which possesses 
thetype (HO ) <sub>3</sub>Si- 

CH<sub>2</sub>CH<sub>2</sub>CH<sub>2</sub>SO<sub>3</sub>H 
(3 -trihydroxy silyl propyl sulfonic acid ) it added within 1 min . 



At that occasion, temperature inside reactor rose in 75 deg C. 

After addition, it cooled reaction mixture in 60 deg C, 
furthermore agitatedwith approximately 20 minute this 
temperature . 

3 -mercapto propyl trimethoxysilane where preheating it does 
continuously in 50 deg C { (H<sub>3</sub>CO ) 
<sub>3</sub>Si- 

CH<sub>2</sub>CH<sub>2</sub>CH<sub>2</sub>SH } 
70.7 g (360 millimole ) were added. 

After that in 10 min considerable viscosity rise occurred in 
solution of transparent . 

commercial xylene 1900ml was added to gel which it forms 
with one time. 

It heated siloxane-containing water/alcohol phase and 2 
phases system of organic xylene phase to reflux temperature 
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(80 degC)*2B#|BI8li*Lfc. 

l*T 2 SSftjfU 5I#«# 2nHCl 1000ml 
ir;l££t!\ 16 NfM 150 deg C iCfclvCx 7D> 

16 B$|BK 130 deg C. *3!t»ffi+lctelt4ftJft 



and (80 deg C ), 2 hours it agitated. 

With short time precipitation of small particle started from 
siloxane-containing phase. 

After cooling contents , aspiration removal it did organic 
phase which remains on,twice it washed solid which exists in 
form of small particle making use of water, mixed with 2 
nHClsolution 1000ml continuously, in the autoclave which 
has Teflon vessel in 16 hour 150 deg C it agitated under the 
spontaneous pressure . 

It continues and filters product , chlorine is gone until making 
useof water you washed, several times extracted continuously 
with the ethanol . 

16 hours, after drying in in 130 deg C, water stream vacuum , 
to exist in form of thesmall particle , formula 



0 3/2 Si-CH 2 CH 2 CH 2 S0 3 H- 
0 3 / 2 Si-CH 2 CH 2 CH 2 SH • 
9H 2 0 

»t*-*-«#ys/p**> 302 g A<ft&*ifco 

[0036] 

ft&ftft: 1 S% : 0. 1-0. 3mm 
8 0% : 0. 3 — 1. 4mm 



0<sub>3/2</sub>Si- 

CH<sub>2</sub>CH<sub>2</sub>CH<sub>2</sub>SO<sub>3</sub>H*0<sub>3/2</sub>Si- 
CH<sub>2</sub>CH<sub>2</sub>CH<sub>2</sub>SH*9H<sub>2</sub>0 



polysiloxane 302g which possesses sulfonate group and 
mercapto group which consist of the unit acquired. 

[0036] 



fr£&Jt:285g/l 
lt8a»(BET):666m 2 /g 

iffl?L#«:2.56ml/g(«?-(Dfl. 1.46ml/g 14 8.5nm 

i=tta#*<D«***-r5>vin?L i.n/g (4 

H + #*:0.64 SU^JU/g 

7t m » m ( s m At (4 is 5m a \z is « > : c 

8.3%(8.5%).H 1.5%(1.7%)sSi 38%(36.6%). S 
7.0%(7.6%) 

IIJ6#J2 

*JI/hy^ifh7X^;i/ 40 
164g("TES40\ ^ fiBtt^+^h 
^r-fttTh7X^U,SiO 2 1.09 ^ 

;u£j£Kffla)£ 3-*;u*i7h^ 

[ (C 5 H 2 0) 3 Si-CH 2 CH 2 CH 2 SH ] 
58.2g(244 5U i E;Ufe«ttfX*y 
-;U 61ml * - B*MS. KPG fK 



bulk density :285g/l 

specific surface area (BET ): 666 m<sup>2</sup>/g 

pore volume :2.56ml/g (Among those, as for 1 .46 ml/g as for 
meso capillary , 1.1 1/g which possesses the peak of particle 
size distribution in 8.5 nm it is a macro capillary . ) 

H<sup>+</sup>volume :0.64millimole/g 

elemental analysis (As for theoretical value inside parenthesis 
statement)^ 8.3% (8.5%), H 1.5% (1.7%), Si 38% (36.6%), S 
7.0% (7.6%) 

Working Example 2 

ortho tetraethyl silicate 40 164g (Suitable to "TES40*, preparatory condensation ortho tetraethyl 
silicate , SiO<sub>2</sub>1.09mole formation) 3 -mercapto propyl triethoxysilane 
{ (C<sub>5</sub>H<sub>2</sub>0 ) <sub>3</sub>Si- 

CH<sub>2</sub>CH<sub>2</sub>CH<sub>2</sub>SH } 58.2 g (It loaded 244 millimole and 
ethanol 61ml together in glass container of 3 liter which possess double outer shell , KPGmixer 
and reflux condenser boiled with 3 hours reflux temperature , cooledcontinuously in 70 deg C. 
When it arrives in this temperature , while formula: agitating 0.50 mole aqueous solution 244ml 
(122 millimole )which preheating are done strongly to 68 deg C of sulfonation organosilicon 
compound whichpossesses (HO ) <sub>3</sub>Si- 

CH<sub>2</sub>CH<sub>2</sub>CH<sub>2</sub>SO<sub>3</sub>H (3 -trihydroxy silyl 
-propyl sulfonic acid ), it added within 1 min . At that occasion, temperature inside reactor rose 
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S:(HO)3Si-CH 2 CH 2 CH 2 S0 3 H(3- 

«W*ft£*a> 68 deg C |C 
^&Lfc 0.50 =E;u;K»5ft 
244ml(122 S'J^lOSSKfltttL 

fctfb i #Biflidnx.fc. * cd 

16. KJfc&fl<DSJ£li 78 deg C 
lc±#Lfc.SiD<D«. KJ6S 
63 deg C KftiPU » 

125 »mc©a*-cfaw(D»j* 

rtfi5(D+vU> 710ml £— ST* 
iJD^fcc -CD 2 ffii/*T-A£iS 
SfcS* *T?»ttL(80 deg C). 2 

fl#t$3£HJ5te« 1 CDISK 

* tt T* a L . 

A :0 3 /2Si-CH2CH 2 CH 2 S0 3 H ■ 
20 3/2 Si-CH 2 CH 2 CH 2 SH ■ 9Si0 2 

188g( 3 Ira fit CD 
100%)A<#btlfco) 

[0037] 

ttflMMlf: 66*: 0. 1-0. 3 
34% : 0. 3 — 1. 0 
ch^DTOtH 1 :<0 



in 78 deg C. After addition, reaction mixture is cooled in 63 deg C, until withapproximately 125 
minute this temperature considerable viscosity rise occurs in solution of transparent , 
furthermore it agitated, commercial xylene 710ml was added to gel which it forms with one 
time. It heated this 2 phases system to reflux temperature and (80 deg C ), 2 hours it agitated. 
With short time precipitation of small particle started from siloxane-containing phase. After 
cooling contents , contents was done post-treatment in same wayas statement of Working 
Example 1. It existed with small particle , polysiloxane 188g (100% of theoretical value ) which 
possesses the sulfonate group and mercapto group which consist of unit of 
type:0<sub>3/2</sub>Si- 

CH<sub>2</sub>CH<sub>2</sub>CH<sub>2</sub>SO<sub>3</sub>H*20<sub>3/2</sub>Si- 
CH<sub>2</sub>CH<sub>2</sub>CH<sub>2</sub>SH*9SiO<sub>2</sub> acquired.) 



[0037] 



mm 
mm 
. 5% 



#>3$£:292g/l 
i±S®»(BET):670m 2 /g 

»flSflt:2J4ml/gCt<Drt* 1.48ml/g it 8nm \Z 
H + £*:0.56 5'J^I//g 

7t m » «f ( a m fit it e 3D n iz e « ):c 

10.8%(11.1%)> H 2.0%(2.2%), S 8.9%(9.9%) 
HSS0J3 

^UhWK^h^X^U 40 514g(Si0 2 3.42 =E)l 
±mztt£)%X$S-)\,\S5m\k-falZ-mft 

& kpg <fct;aa[)fr*PS£*rr « 3 u 

vh;KD#WS»+lcSAL.55 deg C left! 



bulk density :292g/l 

specific surface area (BET ): 670 m<sup>2</sup>/g 

pore volume :2.34ml/g (Among those, as for 1.48 ml/g as for 
meso capillary , 0.86/g which possesses the peak of particle 
diameter distribution in 8 nm it is a macro capillary . ) 

H<sup>+</sup>volurne :0.56millimole/g 

elemental analysis (As for theoretical value inside parenthesis 
statement):C 10.8% (11.1%), H 2.0% (2.2%), S 8.9% (9.9%) 

Working Example 3 

It loaded ortho tetraethyl silicate 40 514g (Suitable to 
SiO<sub>2</sub>3.42mole formation) in glass container of 3 
liter which possess double outer shell , KPGmixer and reflux 
condenser in ethanol 185ml and simultaneous heated to 55 
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z a) a js fc si m -t 4 t . 

(HO) 3 Si-CH 2 CH 2 CH 2 S0 3 H <D 0.55 
frfcfefc 622ml(342 SU^U)^^ 



degC. 

When it arrives in this temperature , while agitating 0.55 mole aqueous 
solution 622ml (342 millimole ) of (HO )<sub>3</sub>Si- 
CH<sub>2</sub>CH<sub>2</sub>CH<sub>2</sub>SO<sub>3</sub>H 
strongly, it added within 1 min . 



*<DB8, £j£3gfl<DSJSf± 79 deg C |C±^L 

fee 

ftmO)®:, £J£S£^£ 65 deg C IZ^&U » 

12 »|B1, c<Dajt-e*6ic«#Lfc. 



3I#«# 50 deg C IC^ S&Lfc 3-^Urt^h^P t° 
;Uh'J^h^rVV : 7>201.4g(1026 5 , J : E;U)^l)Di 

±rtLfc^HCr|ilE«>* % >U> 2200ml £-0 

CCD 2 *e/XTA£a»SS*-Ctt»L(80 deg 
C), 2 *MHt Lfco 

[0038] 



At that occasion, temperature inside reactor rose in 79 deg C. 

After addition, it cooled reaction mixture in 65 deg C, 
furthermore agitatedwith approximately 12 minute , this 
temperature . 

3 -mercapto propyl trimethoxysilane 201. 4g where preheating 
it does continuously in 50 deg C (1026 millimole ) wasadded. 

Within 2 min considerable viscosity rise occurred in solution 
of the transparent . 

commercial xylene 2200ml was added to gel which it forms 
with one time. 

It heated this 2 phases system to reflux temperature and (80 
deg C ), 2 hours it agitated. 

With short time precipitation of small particle started from 
siloxane-containing phase. 

[0038] 

After cooling contents , contents was treated in same way as 
thestatement of Working Example 1 . 

To exist in form of small particle , formula: 



0 3/2 Si-CH 2 CH 2 CH 2 S0 3 H- 
30 3/2 Si-CH 2 CH 2 CH 2 SH • 
10H 2 O 

*S*-r«5Kus/p**> 390g(Stifi(D 

98.5%)A<flb*lfc« 
[0039] 

JWKM&: 2% : 0. 1-0. 3mm 
9 8% : 0. 3—1. 8mm 

Jfc3««: 32 0g/l 

alters (a»tt^3t«fcE«) : 

S 10.3% (1 l. IK) 



0<sub>3/2</sub>Si- 

CH<sub>2</sub>CH<sub>2</sub>CH<sub>2</sub>SO<sub>3</sub>H*30<sub>3/2</sub>Si- 
CH<sub>2</sub>CH<sub>2</sub>CH<sub>2</sub>SH* 1 0H<sub>2</sub>O 



polysiloxane 390g (98.5% of theoretical value ) which 
possesses sulfonate group and mercapto group which consist 
of unit acquired. 

[0039] 



m 

*;UhW^fH7X^U40 564g(Si0 2 3.75 =E)\s 

a* kpg cktf as(E**P**«-r* 3 u 

•yh;UO)#WS*+l=KAL,60 deg C Icjp 



Working Example 4 

It loaded ortho tetraethyl silicate 40 564g (Suitable to 
SiO<sub>2</sub>3.75mole formation) in glass container of 3 
liter which possess double outer shell , KPGmixer and reflux 
condenser in ethanol 140ml and simultaneous heated to 60 
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z o) s g \z m m t 



(HO) 3 Si-CH 2 CH 2 CH 2 S03H <D 0.6 =E)\s 
700ml(420 5U^U)£ 



^flKL £JS&fltf)SJSl± 78 deg C l^±#L 

tZo 

: MW&. £J£;S£^£ 60 deg C fCftfilU » 

3I#«# 55 deg C IZ^SftLfc 3-^U*J^h^Dt: 
JUhU^MrVVT^ 20.6g(105 S'J^I/)**]*. 

4j*Lfcy;HcHiIE(Z)*vU> 2200ml $-0 

CO) 2 fflvX«rA^jI3S;SS*T*J]nllftL(80 deg 
C), 2 B*nfl«tt Lfc. 

[0040] 



deg C. 

When it arrives in this temperature , while agitating 0.6 mole aqueous 
solution 700ml (420 millimole ) of (HO )<sub>3</sub>Si- 
CH<sub>2</sub>CH<sub>2</sub>CH<sub>2</sub>SO<sub>3</sub>H 
strongly, it added within 1 min . 

At that occasion, temperature inside reactor rose in 78 deg C. 



After addition, it cooled reaction mixture in 60 deg C, 
furthermore agitatedwith approximately 22 minute this 
temperature . 

3 -mercapto propyl trimethoxysilane 20.6g where preheating 
it does continuously in 55 deg C (105 millimole ) wasadded. 

Within 3 min considerable viscosity rise occurred in solution 
of the transparent . 

commercial xylene 2200ml was added to gel which it forms 
with one time. 

It heated this 2 phases system to reflux temperature and (80 
deg C ), 2 hours it agitated. 

With short time precipitation of small particle started from 
siloxane-containing phase. 

[0040] 

After cooling contents , contents was treated in same way as 
thestatement of Working Example 1 . 

To exist in form of small particle , formula: 



40 3 /2Si-CH 2 CH 2 CH 2 S0 3 H ■ 
10 3/2 Si-CH 2 CH 2 CH 2 SH ■ 
36H 2 0 

»*«***yi/P**> 313g 4<»&4tfc. 
[0041] 

ttttJMfr: 2 2% : 0. 1-0. 4mm 
7 896 : 0. 4 — 2. 0mm 
*2ME : 3 1 1 g/ 1 

asters m&m\tm®fo\z.mo : 

S 5. 3% (5. A%) 



4 0<sub>3/2</sub>Si- 

CH<sub>2</sub>CH<sub>2</sub>CH<sub>2</sub>SO<sub>3</sub>H*10<sub>3/2</sub>Si- 
CH<sub>2</sub>CH<sub>2</sub>CH<sub>2</sub>SH*36H<sub>2</sub>0 



polysiloxane 313g which possesses sulfonate group and 
mercapto group which consist of the unit acquired. 

[0041] 



HJ&0IJ5 

3f;UhW Hr-h^l^U 40 462g(SiO 2 3.08 ^ )l> 
^deleft Mi )£x$/-;U 185ml t-t$\Z- Mft 

kpg nM**te<fetxas(E»*p***-r« 3 u 

^WU0)#7Xe»+lc8AL,55 deg C lzti\ 
®Ltzo 



Working Example 5 

It loaded ortho tetraethyl silicate 40 462g (Suitable to 
SiO<sub>2</sub>3.08mole formation) in glass container of 3 
liter which possess double outer shell , KPGmixer and reflux 
condenser in ethanol 185ml and simultaneous heated to 55 
. deg C. 
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c o) a ft \z si a f * t s 

(HO) 3 Si-CH 2 CH 2 CH 2 S0 3 H 0) 0.55 ^ 
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When it arrives in this temperature , while agitating 0.55 mole aqueous 
solution 622ml (342 millimole ) of (HO )<sub>3</sub>Si- 
CH<sub>2</sub>CH<sub>2</sub>CH<sub>2</sub>SO<sub>3</sub>H 
strongly, it added within 1 min . 

At that occasion, temperature inside reactor rose in 78 deg C. 



After addition, it cooled reaction mixture in 60 deg C, 
furthermore agitatedwith approximately 15 min this 
temperature . 

Continuously 3 -mercapto propyl trimethoxysilane 201.4g 
(1026 millimole ) and propyl triethoxysilane 56.2g (342 
millimole ) (Mixing beforehand, in 45 deg C preheating ) was 
added. 

After that within 10 min considerable viscosity rise (gelation ) 
occurred in the solution of transparent . 

commercial xylene 2200ml was added to gel which it forms 
with one time. 

It heated this 2 phases system to reflux temperature and (80 
deg C ), 2 hours it agitated. 

With short time precipitation of small particle started from 
siloxane-containing phase. 

[0042] 

After cooling contents , contents was treated in same way as 
thestatement of Working Example 1. 

To exist with shape (grain size range :50~400;mu m ) of small 
particle , formula 



0 3/2 Si-CH 2 CH2CH2S0 3 H ■ 
30 3/2 Si-CH 2 CH 2 CH 2 SH • 
0 3/2 Si-CH 2 CH 2 CH 3 -9H 2 0 



0<sub>3/2</sub>Si- 

CH<sub>2</sub>CH<sub>2</sub>CH<sub>2</sub>SO<sub>3</sub>H*30<sub>3/2</sub>Si- 

CH<sub>2</sub>CH<sub>2</sub>CH<sub>2</sub>SH*0<sub>3/2</sub>Si- 

CH<sub>2</sub>CH<sub>2</sub>CH<sub>3</sub>*9H<sub>2</sub>0 



^D^WtWU 5/P**> 403g A< 
[0043] 



polysiloxane 403g which possesses sulfonate group , 
mercapto group and propyl group which consist of the unit 
acquired. 

[0043] 







3g 




bulk density :2 


3g 



(15.1%), H 2.9%(3.0%). Si 10.9%(10.8%), S (15.1%) H 2.9% (3.0%), Si 10.9% (10.8%), S 33% (33%) 
33%(33%) 

HJSifll] 6 Working Example 6 

tJI/h^^Bf h7lfil/ 40 While Al (OC<sub>4</sub>H<sub>9</sub> ) <sub>3</sub>69.0g (280 
210g(SiO 2 l .4 )[, ± IC ffl ^ ) £ millimole ) with loading ortho tetraethyl silicate 40 210g (Suitable to 
Al(OC 4 H 9 ) 3 69.0g(280 Jtyt— $t SiO<sub>2</sub>l .4mole formation) in glass container of3 liter which 
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IC— HftSL KPG #?}$#lfccfctf 51 possess double outer shell , KPGmixer and reflux condenser together 3 

SSJfiiPS^^jf 3 'Jy h;KD;fr7X hours , reflux doingyou boiled, cooled continuously in 35 deg C, 0.7 mole 

§S+lw^AU 3 B$Wk 39KLftA< aqueous solution 200ml of (HO )<sub>3</sub>Si- 

«b*i*U 3l£$c£ 35 deg C lwt£P CH<sub>2</sub>-CH<sub>4</sub>-CH<sub>2</sub>SO<sub>3</sub>H 

(HO) 3 Si-CH 2 -CH 4 -CH 2 S0 3 H (D (140 millimole ) with mixed. 
0.7 200ml(140 S'J^JU) 

70 deg C l-±#L At that occasion, temperature inside reactor rose in 70 deg C. 



9K£ 30 #Hrt 1= 40 deg C ICJMSU ?l#lt# 
3->;U*^h^Dt°;Uh«J^h+VV : 7> 55.0g(280 

EJtfMEii 50 deg C l=±#U ZMt rtSPft© 

3i#sR*TliaEa)*S/u> isoomi £-@-ej!jD*. 

C<7) 2 fr>XxA£fflaiSJ**T?*0l»L(8O deg 
C), 2 ft|HHW*Lfc. 

L, 3 |3]X$y— ;u£ffllvC2fefrU 135 deg C K 

0 3/2 Si-CH 2 -C 6 H 4 -CH 2 -S0 3 H ■ CKsub>3/2</sub>Si- 

20 3/2 Si-CH 2 CH 2 CH 2 SH • CH<sub>2</sub>-C<sub>6</sub>H<sub>4</sub>-CH<sub>2</sub>-SO<sub>3</sub>H*20<sub>: 
1 0H 2 O • 2A10 3/2 CH<sub>2</sub>CH<sub>2</sub>CH<sub>2</sub>SH* 1 0H<sub>2</sub>O*2 MO<sub>3/2</sub: 

<D*f4i^b#£*K'J*>n J H#'> 165g fl^fbft polysiloxane 165g which consists of unit acquired. 



temperature within 30 minutes was cooled in 40 deg C, 3 
-mercapto propyl trimethoxysilane 55.0g (280 millimole )was 
added continuously. 

reaction temperature rose in 50 deg C, this furthermore 
continued churning to the gelation of contents . 

commercial xylene 1 800ml was added continuously with one 
time. 

It heated this 2 phases system to reflux temperature and (80 
deg C ), 2 hours it agitated. 

After cooling contents , it filtered contents from mother 
liquor , itwashed making use of thrice ethanol , it dried in 
nitrogen protective gas in 135 deg C. 

To exist in form of small particle , formula 



[0044] 



[0044] 



A>*S*:650g 



bulk density :650 g 



(8.0%) 

7;u£-^A£«(gii{ilifSMrtlcfB 

«):A1 4.3%(4.5%) 



(8.0%) 

aluminum content (As for theoretical value inside parenthesis 
statement):Al 4.3% (4.5%) 
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